Altered release of growth hormone from dispersed adenohypophysial cells of streptozotocin diabetic rats. I. Effects of growth hormone releasing factor and somatostatin.
As growth hormone has been implicated in the "dawn phenomenon," an early morning rise in serum glucose, we have studied the control of growth hormone release in diabetes using an acutely dispersed system of adenohypophysial cells from normal or diabetic rats (65 mg/kg streptozotocin, 8 days before sacrifice; serum glucose, 490 +/- 17 mg/dL). Growth hormone release is normally controlled by the two hypothalamic hormones, growth hormone releasing factor and somatostatin. We have found cells of the diabetic rats exhibit changes in sensitivity that result in increased growth hormone release in static incubation. In normal cells, rat growth hormone releasing factor increases growth hormone release three- to four-fold with an EC50 of 151 +/- 27 pM (n = 7). In contrast, in cells from diabetic rats, there was a significant (twofold) increase in sensitivity to growth hormone releasing factor (EC50 = 75 +/- 15 pM, n = 7) which resulted in increased growth hormone release with lower but not maximal (10 nM) growth hormone releasing factor. Basal nonstimulated release was unchanged. Somatostatin inhibition of stimulated growth hormone release was reduced (n = 7); half-maximal inhibition occurred with 0.21 +/- 0.03 nM (normal) and 0.76 +/- 0.17 nM somatostatin (diabetic). In perifusion the peak secretion rate was significantly lower for diabetic cells stimulated by a maximal dose of growth hormone releasing factor. These studies suggest somatotrophs of diabetic rats have altered sensitivity in vitro to the controlling hormones growth hormone releasing factor and somatostatin.